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The Baker Valve Gear* 

The Baker \"alvt* (Jcar, wlik^i is an iniprove- 
ment over wliat was known as the Baker-Pi] Hod 
Valve Gear, is an onlsido racUal ^oar, i, i\, it lias 
no links or sUding Uofks, The nioveinent is de- 
rived from the crasshoad antl tlie eecentrie ei'aiik. 
The crosshead moves the valve the amount of the 
lap and lead eaeh way, and the eeeentric crank 
gives the remainder of tlie movement. In the 
short cut-offs tlie aetual effect of the eccentric 
crank is reduced, while the crosshead movement 
is constant. 

The bearings are all pins and bushings, the 
latter being ground inside and out to a standard 
gauge. The pins are case-hardened and ground 
to size on both tlie bearing and tapers. 

The improved gear has ten per engine less bear- 
ings than the old one and the movement of nearly 
all has been greatly reduced. Three bearings or 
joints on each side of the engine^ aside from the 
reach-rod, move wlien the reverse le\*er is 
changed. 

No loose oil cups are employed ; each bearing 
has an oil reservoir or cup which is made integral 
with the part. These cavitic^s can be filled with 
w^aste or curled hair to retain the oil, obviating 
the danger of a hearing running dry on the 
longest runs. All these bearing pins and bolts 
are exposed to view so that they can be got at 

• "We are well pleaaed wllh the manner tn whtch vou havi* covered 
our valve gear." — Ross Urahftm. Met-hanical Knglneerp 'The PlUiod Com- 
pany. Swanton, Ohio. 
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t*) be removed by tljc* engineniaii or rei>airman. 
Tlu'<H* l>iiis, or two pins and a bolt, remove the 
luinlest pier** iu be taken df>wn. Tlie lieaviest 
]>iere, tlie bell crank, wci^lis (uily 8(5 pounds. 

SfandurdizaHim of Paris — Tbiis has been 
reaehetl Uy sonn* t'xtent in tlie Baker (rear as a!l 
the outwiile adinis.sioii i^^eais oi this make are 
alike and all the inside gt^ai's are the hsame, no 
matter what the type or class of engine npon 
which used. The yokes and radius l>ars are also 
the same for both admissions. The eainbination 
lever must siiit the stroke of the en^nne and the 
lap aud lead. Since tlie re is not enough differ- 
ence in the power it takes to opera t(^ a valve on 
the ditTerent modern engines it does not warrant 
ditl^'erent si^ed ^ears, With other gears there is 
not much, if any, difference in tlie cross-section 
area of the same part on the ditTen^nt engines. 
All i)arts are interchangeable, and the castings, 
including the frame, are the same for both sides 
of the engine (^Kcept the gear connection rod. 
The combination lever has rights am] lefts, but 
they are <lroj>-forged. 

The frame is one ]jiece cast steel, the same 
easting on both sides of the engine; one type for 
inside admission and another tyiie for outside 
admission. The frame is designed with an ex- 
tension so that the same frame will go on a 
variety of engines. This redu<*es to the minimum 
the number of kinds of frames that any road 
may have. So far two designs of outside and 
one design of inside admission frame have been 
used. Fig. 1 shows a general view of the gear. 



Digitized by 



Google 





Digitized by VaOOQ IC 




e Tin: BAKER VALVE GEAR 

Ali^gnmt'ftl—Kym'y j>art of tliu ^pur is sym- 
nietrif*al witli rospert to the emitter line of tlio 
gear, aud all pins arc supported on each end. 
This makps a strait^ht line motion, aud prevents 
the possibility of a twisting efTeet on any part. 
Tliis eoristruetion is claimed to increase the 
stron^tli of the gear and also the wearinc^ (iiiality 
of the bearings. 

Leatl (umI Pnafhnissioif — The Baker Gear has 
a constant lead ^vitli a variable preadmission. 
The objections to a constant lead have been that 
it ri^larded the eni*:ine Avhile rnnnin*^ in full gear 
and did not give compression enough in the short 
cut-ofFs, 

It niakf^s no difference what lead there is in 
full gear so long as there is nf>t pri^adinission 
which is the factor in compression. In full cut- 
oflt" the Bakf^r Gear has firaetically no }n*eadnnS' 
sion and the iuilicator cards show a low (compres- 
sion line. This means a '*([uiek'' engine. 

As the cut-oflF is shortened^ the preadmission 
increases, and at 25 per cent there is from %- 
inch to "j^-inch pi'eadnussion. 

Fig. l! shows in a general way the action of the 
Bak(*r Gear for outside athnission. On an inside 
adnussion gear tlu^ bell crank stands ahead of 
tile reverse yoke and point L for the connection 
of the valv<* rod is below jmird K insb^afl of 
above. The (^ecentric crank follows in l>otli 
cases. 

The circle AD is the path of the crank pin. 
Circle Bli' is tin* ec'ct^ntric crank circh\ ADXis 
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the main rod. DX is tiio crosshead. DXN is 
the crusslN'ad arm, MN is tlie imiuii link. 
MKIj the eoiubinatiuii lever. KJU tlie bell 
etank. I'he gear connection rod is GEC. BF 
shows tlie radius hai'. Ill is the rever.sin^ yoke. 

Tile Iwo movements of tiie j^t^ar are a^ follows: 
One from tlie eccentric crank B which follows 
tlie main pin at abtnit 90 4h\t^re<'s. The other 
moticm fi-(*m the crosshead through the eonibina' 
tion lever. The eccentric crank moves the radins 
bar and the action the radins bar has on tin* 
valve is controlled by the reverse yoke. The 
radins bar and yoke take the place of the link 
ami bh>ek of a link motion. The eombination 
h*ver throws the valve the annnint of the lat> and 
lead, the same as in the Walsehaerts Gear. This 
makes the h^ad constant and inde]KMidf^nt of the 
<nit-oflf. Having" a constant lead the valve should 
show lead (jjienin.i^' in all cut-offs wlu-n the engine 
is on either df^ad center. 

The cut-otT, I'cdeasc* and eoinf>ressi<m is <lnne 
by means of the er*eentric crank and eontrolleti 
l)y the reversiiiijf yoke. The yoke controls tlie 
h*nii:tli of the ent-off and also reverses the en^nev. 
The action is as follows: Eeeentric crank in 
i^oini^ from 15' to R moves jK^int C from C'-j to 
l'"-]. By this mov^ement il movers ]nn E'-, 
Ihroiii^h II t(i Fi"-,. Tlie particular ]>ath of E 
is an arc wbose radius is K'-iF-i, Thus it will 
h(* sci'u that KP eauses point K to raisr. This 
risin.i;" muvcnicnl mnv(/s from G-i t*) tJ-, 
wldf^li, by means *jf tlu^ bell crank, moves K fi-nm 
K'i to K-,. This it ean lie seen will miAf the 
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valve forward. The valve is moved backward 
to its original position in the next half turn of 
the wheel. The peculiar action of the combina- 
tion lever is not shown. As the combination 
lever does its important work near the dead 
center of the engine and when the engine is in 
the position as shown in the diagram the com- 
bination lever is as shown on the diagram. 

From the diagram it will be noticed that E has 
a rising and falling movement caused by the 
radius bar EF. If the j^oke is clianged from Ii 
to 1-2 it would change the center of the radius 
F. So that E will move from E'-, to E"-^ in 
other words, the rising and falling movement is 
cut down which would move G from G-3 to G-2 
and K from K-s to K-2. Thus it will be seen 
that with the varying position of the yoke I the 
amount of movement of the valve varies. When 
I is in the mid-gear position E would not move 
up and down at all but simply swing back and 
forth in an arc. If I is put in full backward 
motion the same motion of the eccentric crank 
that caused the rising movement before would 
cause the falling movement in the back motion 
and E would go from E"-4 to E'-4. The full 
motion backward is shown by a dotted line and 
the short cut-off in backward motion by dasli 
and three dots. 

Instructions on Setting the Baker Gear — Con- 
nect up the gear and check tlie tlirow of the re- 
verse yoke, also clearance at all points, with the 
eccentric crank clamped temporarily to the main 
pin, but as near as possible to the specified throw. 
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Locate the dead centers in the usual way. 

Eccentric Crank^With the engine on the front 
dead center tram from the center of the pin in 
front end of eccentric rod to any stationary point, 
such as the guide yoke or truides, as shown by 
tram points '*A" and '*B/- Fi^. 5. (In mast 
cases the wheel tram can be used for this work.) 
After scribing a line across the side of the main 
guide with the **A" end of the tram, revolve the 
wheel to the back dead center and scribe the guide 
again; if these two lines are together the crank 
setting is correct If they are not, knock the 
eccentric crank in or out until they do. The posi- 
tion of the reverse lever is not important while 
finding tlie eccentric ymsitions. After the valve 
setter has had sufficient experience, the location 
of the eccentric can be determined while obtain- 
ing the dead centers. 

Valve Trard—Fut the reverse lever in full for- 
ward motion |)osition and test the full travel* If 
there is a difference between the right and left 
sides of the engine, lengthen tlie gear reach rod 
on the side of the engine where the sliort travel 
exists. After obtaining the same travel on each 
side of the engine in this manner, the reverse 
lever should be put in its central position and the 
main reach rod adjusted until the dimensions 
shown on Fig. 6 are obtained for mid-gear posi 
tion; then the quadrant length should be tested 
for the desired travel in both full forward and 
back motions. 
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Ecce^dric Rod Length^'rhe inside admission 
f^ear is direct in the forward motion and indirect 
in the back motion an<l the ratio of thc^ gvar is 
4 to 1, therefore tlie xahv will move forward 1/16" 
if the eccentric rod is lenfitlu^ned Vi'' '*''^'* ^h^i 
lever in the extreme fonvard motion and the en- 
gine on dead cenfcr. If the lever is in the extreme 
baek motion tlie valve will move back 1/16" when 
the rod is lengthened V'i"' Having taken the port 
marks with your standard valvt^ s^tem tram, take 
the lead o]ienings in both motions as shown by 
Fig. 7, wliich sliows eccentric rod 14" too long 
for inside admission. 




If yon shorten the rod I4" and take the hmd 
points again the valve will be shifted back in the 
forward motion until lead line *'A" is at '*E*' 
and h^ad line '*B" is at '*F/' and in the back mo- 
tion tlie valv(^ will be shifted ahead nntil the lead 
line '*C'' will be at *'E" and lead line **D" will 
be at ^*F/* which will make the condition as 
shown by Fig. 8. 

After obtaining leads as showTi by Fig. 8, the 
length of tlie valve rod shonld be adjusted, making 
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^Tf'' and '^TP' equaL After the setter has had 
aonie experic^nee the valve rod and eecentrie rod 
alteratioos can be made after one revolntion of 
the wheels. Referring baek to the paragraph on 
Eeeentrie Crank Setting, wliich ean be checked 
from tlie stem {see Pig. 7), on whieh the distance 
between *'A" and **B'* on the horizontal line of 
tlie stem is equal to '*C" and ''!)," this will 
always be the case when crank setting is correct, 
wheth(M' the eccentric rod shows long or short- 

If t]je eccentric rod is Vs" ^^^ short and tlie 
crank setting e(^r^ect, the full gear lead lines will 
come as shown l>y Fig, 9, - 



-iJ 



■41 



t 




After lengthening the rod Vs" y"^*^^ ^'^'1 luive lln^ 
condition shown l>y Fig. 8, 

Thf foregoing hidudes insUh admlssitn^ onlg 
(Uid alterafiojis in fhr eecrnirif rod Irngth should 
be opposite for outside admissioff ralres. 
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Valve Movements; General Informafion — Tlie 
Baker Gear gets its motion from two points: th(i 
eccentric crank and the crosshead. The ecoentrie 
crank moves the radius bar and the action the 
radius bar has on the valve is controlled by the 
reverse yoke. The radius bar nm\ the yoke take 
the place of the link and block of a link motion. 

The crosshead moves the valve the amount of 
the lap and lead each way. This makes the lead 
constant and independent of the cut-off. 

Having a constant lead, the valve should show 
lead opening in all cut-offs when engine is on 
either dead center. 

Eccentric Crank Setting — With the Baker Gear 
the eccentric crank always follows the crank [tin. 
It stands the same for both inside and outside 
admission. 

Cut-off cmd Eccentric Rod — If the eccentric rod 
is off in length you can tell it by the follownn^ 
rule: If cut-offs are long on front end in for- 
ward motion and long on the back end in back- 
ward motion, the rod is too long. If the cut-offs 
come just the opposite of the foregoing then tlie 
rod is too short. 

Break Damns — Two means are provided for 
blocking the gear and valve in case of a break 
down. The valve stem crosshead is provided 
with a set-screw so that the valve can be blocked 
central over the ports by clamping tlie valve 
stem crosshead to its guide. Tliis is done in case 
the breakage on the gear or engine disables one 
side. (See Fig. 12.) 
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The other way of blocking is by bolting the 
lower arm of the bell-crank fast to the side of 
the frame. After the valves have been set the 
reverse lever is put in mid-gear and two holes 
are drilled through the frame. Any bolt that 
will go through the hole can be used. (See 
Figs. 10 and 11.) With the gear bolted in this 
manner the valve will get the lap and lead move- 
ment and a port opening equal to the lead for all 
cut-oflfs. This allows the following parts to fail 
and yet get the lap and lead movement : eccentric 
crank, eccentric rod, connection rod, radius bars, 
reverse yoke, short reach rod and horizontal arm 
of bell-crank. In case the union link or cross- 
head arm fails, it will be necessary to block the 
valve over the ports, tie the combination lever 
fast, and disconnect the valve rod, unless the 
construction of the engine is such that the com- 
bination lever can be secured in practically a 
plumb position. If the combination lever can be 
fastened, the valve will get the eccentric move- 
ment. The port opening would be reduced and 
be closed in any cut-off shorter than 50 per cent. 

In case the combination lever fails, close up 
the bell-crank, block the valve over the ports, 
disconnect the valve rod and tie the loose parts 
to keep them from doing damage. 

In case of engine breakage do the same as with 
any other gear. 

The Baker Valve Gear, like the Walschaert and 
other radial gears, readily lends itself to any 
change in design that may be necessary to suit the 
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eoustruction of the locomotive to which it is 
applied. 

The design shown in Fig. 1 is that originally 
adopted and common to the majority of locomo- 
tives fitted with this gear, especially those bnilt 
in past years. On tlie later types of locomotives, 
however, especially the *'Mikados/*' the design 
has been considerably modified, as for instance 
the long gear frame shown in Pig; 1, as extend- 
ing back from the guide yoke to a bearing piece 
crossing the frames just ahead of the tumbling 
sliaft, has been changed to a short cast steel 
bracket bolted to the rear of the guide yoke, this 
bracket carrying the bell crank and the reverse 
yoke. This change made it necessary to change 
the connecting point of the combination h^ver, and 
the combination lever was therefore, carried for- 
ward and connected to what is termed in a Baker 
Gear the valve rod, wliicli corresponds totheradins 
rod in a Walscbaert Gear, the connection being 
made at the valve stem erosshead. Where the 
valves are of the inside admission type, the valve 
stem is connected to the combination lever bt^low 
the valve rod connection, and where the v^alves 
are of the outside admission type, the valve stem 
is connected to the eon d>i nation h*Vi^r above the 
valve rod connection, the connections being exactly 
the same as where the combination lever is placed 
as shown in Fig, 1. 

The manner in winch the valve stem is con- 
nected in the new type of gear and tht^ valvp rod 
is connected in the gt^ar illustrated in this supple- 
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iBont always indicatos the* type of valve used, that 
is, wli(41i(»r it is inside or outsiHe adnnssion. 

In onler tliat tlio action of tliis gear may 
clearly iindersttitHl witli refereuee to the ditTerent 
types t>f valves used, we must first consider those 
with tile gear illustratefl as in Figs, 1, I] an<l 4. 
The fulcrum point of the combination lever is its 
connection to the lower end of the bell crank, 
while on the later type of gear, tlie fulcrum point 
of the combination lever is where it is connected 
to the valve rod. In both instances tliis fulcrum 
is movable; in other words it does not occupy the 
same i^osition at all points of the stroke. As ex- 
plained in a previous portion of this supplement 
the eomhination lever ,^ives the lap and lead travel ■ 
that is, it mov(fs the valve so that it has traveled 
the amount of the lap and the lead at tlie begin- 
ning of each end of the stroke. 

Referring to Fig, 'X as the combination lever 
obtains its movement from the erosshead, it is evi- 
dent that when tlie erosshead is traveling forward 
carrying the lower end of the combination lever 
with it, the upper end of the combination lever 
must be traveling back, and the pro])ortians of 
the combination lever are so arranged that when 
the erosshead is at its exti-eme forward position, 
the upper end of the combination lever has been 
pulled back the amount of the lap and the lead of 
the valve^ tlierehy placing the valve in position to 
admit steam aliead of the [)iston to force the pis- 
ton back. When the erosshead is at the other end 
of its travel, tliat is, at the back end of the guides, 
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the Upper end of tlic* combination leaver would be 
moved forward tlie amount of the lap and tlio 
lead, tliereby ]>]af4n^ the valve in position to 
admit steam back of tlie pislon. In the view 
shown, the valve rod makes a direct connection 
witli tlie valve stem and eonse^piently imparts to 
the valve the .same movemc^nt, that is, a movement 
in the same direction as that imparted to the 
valve rod. 

If, still referring to Fig. ?*^ tlie valves were of 
the inside admission type, and the valve rod con- 
nected as before, it is plain that with the cross- 
liead at its extreme forward travel, wliich would 
throw the top end of the combination lever back, 
tilt* back steam port wouhl be open instea<l of the 
front one, consequently the engine would not 
move. For this reason where inside admission 
valves are used, the valve rod must be coupled 
below the fxdcrnm point as sliown in Fig. 4, in 
order that when the crosshead is at the extreme 
forward end of its travel, the connection point of 
the valve rod will also be carrie<l forward, thereby 
moving the valve forward and nneovering the 
front steam port. 

Witli the later type of the Baker Cear, as pre- 
viously explained, the forward end of the valve 
rod, which in this ease corn^sponds with the radius 
rod of the Walsehaert (jear, forms the fulcrum 
point of the coml)ination lever same as the combi- 
nation lever connection to the bell-crank as shown 
in Figs. ;i and 4; while tin* valve stem proper is 
connected direct to the combination lever, same as 
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the valve rod is eonneeted in tliefi*2rnresnientioned. 
A study of thLs mutiou, therefore, ^howy that th(^ 
first movement imparted to the valve is that ^iven 
by the crosslieud througli tlie rombination hn^er, 
the remainder uf the movement hein^ iin|>arted I)y 
the eccentric crank through the bell-erauk. To 
make this clear imagine in Fig. H, Aviiich shows the 
reverse lever in forward gear, that the reach rod 
was pulled back so the reverse lever would occupy 
the center of the quadrant; this would tiien throw 
the reverse yoke connections in hue with tlie bell- 
crank connection and the only effect that the 
eccentric crank would luive^ W'ould be to oseillate 
the radius bars forward and back w^ithout impart- 
ing any material movement to the hell-crank, and 
as the valve obtains its movement from the move- 
ment of the bell -crank and the cond)i nation lever, 
it is clear that the only mattvrial movement im- 
parted to the valve under these conditions, would 
be that given by the combination lever, wliieli 
would be equal to twice the lap and twice the lead. 

Throwing tlu' reverse lever into forward gear, 
places the radius bars in an angular position and 
therefore they can not osciUate as before without 
raising up and down; as tbey are so connected, 
however, as to prevent any up and down move- 
ment, it follows that tlie movement of the eccen- 
tric crank instead of being im[iarted to the radius 
bars only, in tliis instance would be inqiarted to 
the bell-crank, cauising the forward end of the 
bell-crank in Fig. 3, and the back end in Fig. 4, 
to move up and down. This w^ould cause the lower 
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end of the bell-crank to move forward and back, 

tlierrhv impartiiii^ additional niotion to tlio valvn 
thrcm^li tli*^ \iilvv rod. 

Tills <^KpIHnntioll is iIi^'IIkmI ne('<?8sary in ordor 
that enginoers will clearly iindorstaiid tln^ dilTor- 
ent mov**nients, so that in case of failure of any 
one of the \mr\s of this gear, they would know 
how to disconnect, what to disconnect and how to 
hlock the remaining jiortion of thr gear to get a 
valve travel on the disabled side. On the later 
type of Baker Gear there is practically nothing 
that conid br(*ak which would prev<*ut obtaining 
some valve travel, with the exception of a valve 
stem. On the tvjre of gear herein illustrated 
tluM^e is j>raetieally nothing that could break which 
would prevent obtaining a valve ti'avel with the 
exception of the valve stem, valve I'od or lower 
end of belKcrank. 

Break Downs — Bt^giuning at the rear end; in 
case the eccentric crank, eccentric rod, or the 
lower end of thc^ gear connecting rod should break, 
the only movement tluit could be imjiartiHl to the 
valve would be I hat of tlu» ctunbination h*V(M', and 
as the combination lever is fuicrumed to the bell- 
crank, it is plain that the hell-crank must first be 
secured in a rigid posititm so that all the move- 
ment imi)arted by tlie (^rosslu^ad to the cond>ina- 
tion lev<'r would Ik^ impartc<l to tlu* valve, as 
otlierwise were the b(*ll-crank mit sccurefl, tlie 
chances are the bell-crank would move instead of 
the valve rod. On the type of gear herein illus- 
trated you will notice two holes through the gear 
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frame, Figs. 10 and 11; these lioles are for tlie 
purpose of fastening the bell-crank in ease of 
failure of any of the parts previously nientiooedj 
the bell-crank being secured to the ^ear frame by 
means of a U-bolt placed in these holes. 

The short reach rod connecting the reverse or 
tumbling shaft arm to the reverse yoke should 
also be disconnected at one end and tlie reverse 
yoke thrown forward against the gear frame in 
order to get it out of the way. This would then 
give you the full valve travel on tlie good side of 
the locomotive but only a travel equal to the lap 
and the lead on the disabled side and a port open- 
ing on the disabled side equal to the lead opening. 

With an engine disconnected in this manner, 
you should be careful not to stop with the good 
side on the dead center as if the good side is on 
the dead center, the disabled side would neces- 
sarily be on the quarter and in this case the com- 
bination lever would be straight up and down, 
and the ports covered on the disabled side, mak- 
ing this side powerless, and as the good side of 
the engine would be on the dead center, that side 
would naturally be powerless also and the engine 
would not move. Should you happen to stop in 
this position, however, the engine could be gotten 
off the center on the good side witliout the neces- 
sity of pinching by disconnecting the lower end 
of the combination lever from the union link, and 
moving the combination lever in the right direc- 
tion to uncover the port that would allow the 
engine to move in the direction desired, as for 
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instance^ if the engine stoi>t)e<1 witli the good side 
on the forward dead oent<^r with the other side 
on the upper quarter, and it was desired to move 
in a forward direction, the combination lever 
should be swung so as to unc^over the back steam 
port on tlie disabled side. After tlie engine had 
been moved ufT the dead center on the good side, 
the combination lever should be coupled up again. 

With tlie new type of gear there are no holes 
provided in tlie gear frame for the purpose of 
fastening the bell -crank, but tlie bracket is so cast 
that wooden wedges can he driven on either side 
of the bell-crank to hold it in position. 

If the gear connection rod should break below 
the pin where it is fastened to the gear frame, it 
would of course be necessary to disconnect the 
eccentric rod, then block same as for broken eccen- 
tric rod or crank If the gear connection rod 
should break above the pin, the eccentric rod 
could be left up, proceeding witli the balance of 
the operation same as for broken eccentric rod, 
etc. 

In case the union link or the combination lever 
should break, two methods could be mnployed: 
First, with the gear illustrated, the combination 
lever together with the union link could be re- 
moved and in numy instances the valve rod could 
be connected <lirect to the bell-crank at the point 
whei-e thf^ comljiuation lev(^r was formerly con- 
nected. If this (*ould not be done an<l the failure 
was of the iniion link or of the comhi nation lever 
at a point below^ its connection with tlip bell-crank, 
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the union link, if broken, should be removed, or the 
nnion link ami that portion of the broken combi- 
nation lever should be removed, the remaining 
part of the combination lever placed so it would 
hang straight down and then either wedged or 
clamped in such a position that it could not move 
on its fulcrum point on the b(^ll-craBk; This 
would then allow the eccentric crank to impart a 
motion to the valve equal to the difference be- 
tween the motion imparted by the eccentric crank 
only and that imparted by the combined move- 
ments of the eccentric crank and the combination 
If^ver. The port openings would naturally be re- 
duced and it would be necessary to work the en- 
gine in practically full stroke in order to get any 
opening on the <lisabled side. With an engine dis- 
connected in this manner no port opening would 
be obtaiuetl on the disabled side at the beginning 
of the stroke. 

With the type of gear herein illustrated, in case 
of faihire of the valve rod, the engine would nat- 
urally be disabled on that side; it would not be 
necessary to disconnect anything however; sim- 
ply remove the broken parts if they are liable to 
interfere, clamp tlie valve central on its seat and 
make the usual provision for lnbri(*ating the cylin- 
der. This can be done by either taking out 
cylinder relief valves, in case the cylinder is ]>ro- 
vided with them or slacking oflF on the front cylin- 
der head. With the newer type of gear, howev^er, 
even in case of a failure of the valve rod yon 
could still obtain a port opening and work steam 
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on tlie disabled side by fir^st removing the engine 
so that the erosshead on the disabled side wouhl 
be at the center of its stroke, that is, with tlmt 
side on the quarter, then diseonneet the disabled 
valve rod and cut a piece of plank long enough 
to reach from the back end of the steam chest to 
the guide yoke; cut a notch through this plank 
that will fit over the upper end of the combination 
lever; fasten it securely in place. This Avill act as 
a fulcrum point for the combination lever and give 
you the lap and lead travel. There would be no 
need of disconnecting any other portions of the 
gear. 
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Q. — Whjit. type of vLtmr is the Baker valve gear autl is 
dirort or iiidirort iiuiMaii? 

A. -It is of iJie nuriai typ4r; cinlst(]c ii^i^iir, ihrevi ^(lin*^ ahead fur 
iriiiKle aciiiiisHkui viilve and iivdirei-t l>:irkiiij;( up; iiidirert j^uin^ 
ahead for mi outside itiiniir<siciFi vjilve :ind direct backing uii. 

(J. — In w!im( does tfi(^ Baker iiimr (hfTer from the WalsehaerlV 

A.- -In ih*' manner in whirh the eut-ofT in rei^ulated and the engine 
reversi'cL 

{}. — 11m\v Ik this aeeomphshed in the Baker g^nr? 

A. — By rrieims <»f a reveryw; yoke instead cjf a link, 

Q,-— Through what jvarts cini's the valve obtain jLs movement 
with the Baker gear? 

A. — Throujch Ihc eombination iever fram the enjftjshead and 
through the eeeenlrie rrank ronneeied tu the main crank |)in. 

Q.^What inoveinent is hi)i>art(^d la the vaK-e by means nf the* 
conibinatiuQ lever? 

A.— That iiceesstiry to overt'ome the lap <*f the valve and give 
the lead desired. 

Q.— Is the lead piven by the Baker valve gear eunnlarit or 
variable? 

A, — It m eonwtant, 

Q. — What do you untlerataDd by pre-odraisaion? 

A.^^lt m the act of admitting steam or having a |Kjr1 t)\n*n l>efort! 
the piston reaehea thi^ end of it a stroke. 

Q. — With the Baker gear in the pre-admission constant same jia 
the lead? 

A. — Xo; pre-admission is variable, im-reasing as the eut-off is 
shortened, 

Q. — What would be the elT€^ct of pre-arlndssion with an engine in 
full K^ar? 

A. — It would have a tendency to retard the movement of the 
engine J also in a measure decrease its ntarting power. 

il* — ^Dtves this ewime objection obtuiii when mi engine is workotl 
in a short cut-otT? 

A. — No; pre-admisHitin in this case acts as a cnshion for the 
reciprocating parts. 

Q. — How can 3HIU tell at a giant e whether an ejigine equip>iiefl 
with ft Baker gear has an inside or out.side admission valve? 

A. — By the manner in which the valve rtMl b connectt'd to the 
eombination lever; an engine having an in.side a Imissiim valve has 
fhe vaK^e rod connected below the point at which the combination 
lever Is attached to the bell cranky and one having oub^ide admission 
valves has the valve rod conneiMeti alwive this pimt. 

Q. — It* there any difFerenee in the setting of the eccentric crank 
for the inside and outside adminHion valve? 

A* — N<i; the eccenlrie crank always follows the main pin. 

Q. — How should the dilfereDt bearings of the Baker gear be 
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lubricated? What kind tsf oil should be used? 

A. — Bearing.^ should be lubrirateil by hlliug the porkets or cav- 
ities wkst in Jill ilw uiovable parls nml roimeciin^ vA'ith the bearings; 
th*wt pockets t^hould prefembly be kept full of curled hair in order 
to )i>4.sist in relaining the oil ami to jirevenl t^rit and other abrasives 
l^elting into the iM-arin^s. Engine oil nnly should be iis«i>d. 

Q, — Why not use valve oil in lubrieatinR thi>K' boarin^s? 

A.-— Because owin^r to th*^ Hrnlted movement of the bearingB there 
m no tendency on their part to run hot, ami valve oil being thicker 
than engine oil would iKit flow arnund the bearingH iu< retulily and 
consequently might eause the bearings to msie. 

Q,^\Vhat would you flo in cune of failure of the ec<'entric crank, 
ereenl rie rod, or lower end of gear connection rod? 

A. — Dis<'onneet broken ]>art3 and remove ^urh ]>yrtions as are 
liable to interfere; disconneet, the whort reach rtKl; fa^^ten the bell- 
crank in its central i>osition and proceed on both sides. 

Q.— With an engine disconnected in this inanner, what port 
opening would you get on the disiibkxl side? 

A. — A jwirt opening equal to the lead. 

Q. — Wtth an engine discoimected in this manner what precau- 
tions should be taken in st<ip[>inji? 

A.^Towee that the engine did not stop wiih the ^rood side on the 
dead cen ter^ 

Q- — Why in this precaution nece?<8ary? 

A. — Be<'ause m this case, the gowl side being on the lenter would 
be powerk'«s, and the disabled side being on the f|uarler would place 
the valve in its central position covering both ports, consequently 
no steam would be adrnittitl to the cylinder on the disiibled side and 
1 he engine would not move. 

Q, — In ca.se an engine dinconnet^ted in this manner, did stop with 
the go(Kl side on the dead c^enter, eoukl the cuisine be moved without 
pinching? If so, how? 

A, — Yes; by disconnei-ting the lower eTjd of the combination 
lever and moving tlie vnlve so as to obtain a port opening. 

Q. — With an engine disconnected in this manner aatl the disabled 
si<le f>n the rjuarter, why coukl not a port ofM^idng be obtained by 
placing the reverse lever at full gear either forward or liiick? 

A.— Because in the first [ilace the reach rod is disconnected on 
that side and in the secon<l place, if the reac'h rcjd were not discon- 
nectedt the reverse lever would have no influence on the valve 
inovement as the only movement given to the valve would be that 
imparted by the cro;ssheEid. 

C^. — What should l>e done in case the gear connection rod broke 
above the point where it was fidcrumed to the gear frame? 

A. — Proceed same as ff>r a broken eccentric rod or erank, except 
in this case it will not be necessary to disconnect the eccentric rod. 

il. — ^Miat should be done in c.ise of a broken nulius bar? 

A. — Haniile siime ola for broken eccentric rml or erasik. 

Q. — What should be done if the iipt>er or horizontal bell crank 
arm should break? 



Digitized by 



Google 



THE BAKER VALYE GEAR 



u 



A. — Handle same na for broken eccentric rod. 

Q. — What should bo dorio iti vd^e tho lowor uv viTtiml arm nf the 
bell crank broke? 

A. — With the tyiw^ <>f \i,vAr lipjt' illuslnited \hh tniiun' would 
totally disable tht? enjiiiie un that mk\ All that woultl hv. nerossarv 
to disconnect howover wouki bv. (ho eombinai km lever, union link 
and valve rod; thon flaiiip I lie valve hi cover the [xtrtfl and make 
the usual proviskm fur lubri< atinji; the cyliniler. With the later 
type of gear, dis<niino(it (he valve rod, \]wn fa^^ten the top of the 
combination lever by nieiiiis of a [jlaiik exl ending irom the steam 
chest to the guide ^yoke. 

Q. — What would you do in eai^e you broke the crosshead arm, 
union link or lower portion of the fombina(i<in lever? 

A. — Remove the broken i^arts that are liable to interfere. If in 
case of a broken union link or erosshead arm, the tvunbinatitm lever 
can be fastened so that it ran not niove, do thi:? and pniretHi with a 
full train. If the rorobina(ioii lever is briiken near itrt connection 
however, or cannot be fasteneii, connect the valve rml direct to the 
bell crank in place of the combinatinn lever if possible; if not* wedjy;e 
or clamp the upper eiul the combination lever to the bell crank in 
such a manner that it cannot roovc and proceetl with a full train. 

Q. — ^With an engine disronnec(ed in this manner, how much vulve 
travel will be obtaine<l on (he disables 1 side? 

A. — About two-third (5 of the ut<ual travel. 

Q. — With an engine disccumected in this manner at what eut-<jfT 
should the engine be workiMl to ,s<'ctire nny [>ower on the disabled 
side? 

A. — The engine should be workc^d a(^ pnictirally full siroke, if 
cut back to less than half slroke no [jort o[>ening wciuld lie oblaint^ 
on the defective side. 

Q. — What do you do in ciise of a broken valve rod? 

A. — Where the valve rod is <*ounected from the combination 
lever direct to the valve stem -roHsheuil, the eniiine would l>e dis- 
abled on that side and should be handled accordinjcly. There 
would be no need to dihconnecL anything however except the valve 
rod. Where the valve rod forms a connection lietvvr^n the Ifell 
crank and the combination lever, and the combination lever is 
attached to the valve stem crosshead, a lead o|iejiing could be ol>- 
tained by fastening the ttjp of the combination lever. 

Q. — What would you dti :n ciise ol a broken reverse yoke? 

A. — In case the yoke is broken at the short reach n id connection, 
take down the short reat^h riMl and block the yoke sei*urelv at the 
cut-oflf in which it is neressiiry to work the engine. If the break in 
the reverse yoke i.s belnw the susp^msion point or lugs, proceed the 
same as with broken ecci-ntric rod or eccentric crank. 

Q. — What would you do in cfise of a broken reach rotl? 

A. — If one of thc'ahort reach rods, block the yoke at the desired 
cut-off point; if the main reach rtid, bliH-k between tumbling shatt 
arm ana cross brac^e. 
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lence of Railways 



,,.enience of those interesteii particularly in 
Lcrtaiit lines of work* Kirkinan's 'SL'ietuc of Railways" is 
divided and sold in g:mup.s, as follows: 

Special prices for ificse groups, aoj for tlie complete 
set, arc made to railway eniploves, and payioeiit may he 
made on the nionthly installment plan if desired* The 
books are bound in half Icatfier. and are a handsome addi* 
tion to any library. 
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